In the title solvated calixarene, C 47 H 60 O 4 Á2CHCl 3 , the host chalice displays an almost undistorted cone conformation, stabilized by three strong O-HÁ Á ÁO hydrogen bonds at the calixarene's lower rim. One chloroform solvent molecule is fixed in the calixarene cavity by C-HÁ Á Á interactions, while the second is accommodated in a clathrate-like mode in elliptical packing voids. These voids are spanned by six host molecules connected via C-HÁ Á Á contacts and van der Waals interactions. Within the crystal structure, one tert-butyl group of the calixarene host is disordered over two orientations, with occupancies of 0.884 (4) and 0.116 (4). Furthermore, both solvent molecules show disorder, with occupancies of 0.857 (2) and 0.143 (2) for the cavitate-type, and 0.9359 (17) and 0.0641 (17) for the clathrate-type chloroform solvent molecules.
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Comment
Aside from crown compounds and cyclodextrins, calixarenes are the macrocyclic substance class being paid most attention in supramolecular chemistry (Steed et al., 2007; Steed & Atwood, 2009), with calix[4] arene as the archetypal molecule (Gutsche, 2004) . Modification of the upper and lower rim sites of the cone structure has been performed using a vast number of different substituents and functional groups, which has given rise to an enormously wide range of individual calix [4] arene derivatives (Gutsche, 2008) . In particular, the substitution serves to freeze the calix framework conformationally, to improve the inclusion selectivity or to act as an effective linkage group for the generation of complex calix [4] arene constructions (Mandolini & Ungaro, 2000; Vicens & Harrowfield, 2007) . In this respect, lower rim-site substituents featuring an olefinic group have proven very useful (Gutsche et al., 1985; Akine et al., 2001; Vocanson et al., 2003; Shiao et al., 2006; Mocerino et al., 2006) .
An example of this type of compound is the monoallyl substituted p-tert-butylcalix [4] arene obtained from the reaction of p-tert-butylcalix [4] arene with allyl bromide according to Groenen et al. (1991) . The title compound, (I), which is the 1:2 inclusion compound of this calix [4] arene with the solvent chloroform, is discussed in this study.
Compound (I) crystallizes from chloroform-methanol (1:1 v/v) as colourless crystals in the monoclinic space group C2/c, with one calixarene and two disordered chloroform molecules in the asymmetric unit (Fig. 1 ). The host chalice displays an almost undistorted cone conformation [interplanar angles: A/C = 68.19 (7) and B/D = 67.19 (7) ; A, B, C and D correspond to the aromatic rings C1-C6, C8-C13, C15-C20 and C22-C27, respectively], which is stabilized by three strong hydrogen bonds at the lower rim involving the unsubstituted phenolic hydroxy groups, as well as the ether O atom [OÁ Á ÁO = 2.633 (2)-2.671 (2) Å ]. One of the disordered chloroform guests is situated in the cavity of the host [site-occupancy factors (SOF) = 0.857 (2) and 0.143 (2)] and the other in a clathrate-like mode in its lattice voids [SOF = 0.9359 (17) and 0.0641 (17)]. In the former case, only the major-occupancy component of the guest displays a C-HÁ Á Á contact (Nishio et al., 2009) towards aromatic ring B of the calixarene [C-HÁ Á Á = 3.483 (4) Å ]. In contrast, only the minor-occupancy component of the clathrate-like chloroform is involved in such interactions, with ring A of a neighbouring calixarene molecule [C-HÁ Á Á = 3.39 (5) Å ]. It is worth mentioning the disorder of one of the C41 tert-butyl groups [SOF = 0.884 (4) and 0.116 (4)] and the fact that two of them are engaged in weak C-HÁ Á ÁCl interactions with both guest species [C-HÁ Á ÁCl = 3.316 (4)-3.869 (3) Å , involving methyl groups C30-C32 and C36].
The crystal packing of (I) is dominated by weak C-HÁ Á Á contacts involving two of the methylene bridges and aromatic rings of a neighbouring calixarene [C-HÁ Á Á = 3.535 (2) and 3.379 (2) Å , respectively], as well as van der Waals interactions. This results in a layered arrangement of calixarene molecules parallel to the crystallographic bc plane (Fig. 2) . Remarkably, it is always six host molecules that span an elliptical lattice cavity, each containing two clathrate-type chloroform molecules, as shown in Fig. 3 .
In conclusion, the presence of one allyl substituent has no significant influence on the conformation of the calix[4]arene cavity, in contrast with the rather distorted cone conformation of the 1:2 chloroform complex of the respective diallyl calixarene showing two clathrate-type guest molecules in the asymmetric unit (Stumpf et al., 2003) . For comparison, in the 1:1 complex of unsubstituted p-tert-butylcalix[4]arene with chloroform described by Benevelli et al. (2000) , the single guest molecule is located directly in the host cavity. Hence, the attachment of allyl groups to the lower rim gives rise to lattice voids for the interstitial accommodation of a second guest molecule.
Experimental
The title calixarene was synthesized by stirring commercially available p-tert-butylcalix[4]arene (11.20 g, 15 mmol), allyl bromide (3.06 ml, 35.4 mmol) and potassium carbonate (2.07 g, 15 mmol) in acetonitrile (300 ml) under reflux for 4 h. After cooling, the solvent was removed under reduced pressure. The remaining residue was treated with dilute hydrochloric acid and subsequently recrystallized from a mixture of chloroform and methanol (1:1 v/v) to give colourless crystals of (I) suitable for X-ray diffraction [yield 2.97 g, 29%; m.p. 573-574 K, literature value 546-548 K (Groenen et al., 1991) ]. H atoms were positioned geometrically and allowed to ride on their respective parent atoms, with C-H = 0.98 Å and U iso (H) = 1.5U eq (C) for methyl, C-H = 0.99 Å and U iso (H) = 1.2U eq (C) for methylene, C-H = 1.00 Å and U iso (H) = 1.2U eq (C) for methine, C-H = 0.95 Å and U iso (H) = 1.2U eq (C) for aryl/alkenyl, and O-H = 0.84 Å and U iso (H) = 1.5U eq (O) for hydroxy H atoms. The atomic displacement parameters of the corresponding atoms in each orientation of the disordered chloroform molecules and the tert-butyl group were constrained to be equal. The C-Cl and ClÁ Á ÁCl distances within each orientation of the chloroform molecules were restrained to 1.73 (2) and 2.88 (4) Å , respectively.
Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2009). Financial support from the German Federal Ministry of Economics and Technology (BMWi) under grant No. 16IN0218 'ChemoChips' is gratefully acknowledged.
Supplementary data for this paper are available from the IUCr electronic archives (Reference: GD3348). Services for accessing these data are described at the back of the journal. Table 1 Geometry of hydrogen bonds and short intermolecular contacts (Å , ).
CgA, CgB and CgC are the centroids of the aromatic rings A (C1-C6), B (C8-C13) and C (C15-C20), respectively. Data collection: APEX2 (Bruker, 2007) ; cell refinement: SAINT (Bruker, 2007) ; data reduction: SAINT (Bruker, 2007) ; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: SHELXTL (Sheldrick, 2008) and ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXTL (Sheldrick, 2008) and PLATON (Spek, 2009 
where P = (F o 2 + 2F c 2 )/3 (Δ/σ) max = 0.001 Δρ max = 1.10 e Å −3 Δρ min = −0.97 e Å −3 Special details Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > σ(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) O1 0.0210 (9) 0.0190 (9) 0.0252 (9) 0.0005 (7) 0.0087 (7) 0.0063 (7) O2 0.0180 (8) 0.0212 (9) 0.0143 (8) 0.0044 (7) 0.0069 (7) 0.0013 (7) (7) 0.0035 (7) C1 0.0186 (11) 0.0144 (11) 0.0201 (12) 0.0050 (9) 0.0119 (10) 0.0014 (9) C2 0.0229 (12) 0.0149 (11) 0.0196 (12) 0.0064 (9) 0.0135 (10) 0.0030 (9) C3 0.0285 (13) 0.0161 (12) 0.0221 (13) 0.0005 (10) 0.0151 (11) 0.0014 (9) C4 0.0267 (13) 0.0193 (12) 0.0233 (13) 0.0003 (10) 0.0145 (11) −0.0017 (10) C5 0.0271 (13) 0.0207 (12) 0.0168 (12) 0.0041 (10) 0.0110 (10) 0.0006 (9) C6 0.0235 (12) 0.0145 (11) 0.0197 (12) 0.0056 (9) 0.0145 (10) 0.0013 (9) C7 0.0272 (13) 0.0166 (12) 0.0173 (12) 0.0032 (10) 0.0142 (10) 0.0021 (9) C8 0.0164 (11) 0.0156 (11) 0.0149 (11) −0.0002 (9) 0.0079 (9) 0.0033 (9) C9 0.0235 (12) 0.0123 (11) 0.0177 (11) 0.0005 (9) 0.0123 (10) 0.0022 (9) C10 0.0264 (13) 0.0147 (11) 0.0143 (11) −0.0023 (9) 0.0097 (10) −0.0005 (9) C11 0.0192 (12) 0.0150 (11) 0.0168 (11) −0.0017 (9) 0.0073 (10) 0.0012 (9) C12 0.0178 (11) 0.0129 (11) 0.0176 (11) 0.0007 (9) 0.0084 (10) 0.0008 (9) C13 0.0186 (11) 0.0133 (11) 0.0152 (11) −0.0023 (9) 0.0099 (9) 0.0008 (9) C14 0.0178 (11) 0.0124 (11) 0.0168 (11) −0.0013 (9) 0.0081 (9) −0.0017 (9) C15 0.0169 (11) 0.0146 (11) 0.0157 (11) −0.0036 (9) 0.0084 (9) −0.0057 (9) C16 0.0190 (11) 0.0118 (11) 0.0165 (11) −0.0051 (9) 0.0088 (9) −0.0062 (9) C17 0.0209 (12) 0.0125 (11) 0.0229 (12) −0.0027 (9) 0.0101 (10 (7) 0.0458 (7) 0.0043 (7) 0.0132 (6) −0.0152 (5) Cl1H 0.1036 (11) 0.0489 (7) 0.0458 (7) 0.0043 (7) Symmetry codes: (i) −x+1/2, −y+3/2, −z+1; (ii) −x+1/2, y+1/2, −z+1/2; (iii) x, y+1, z.
